There are a few thousand abandoned metal mines in South Korea 
Introduction
Mine industry is one of the most important base fields for modern society since the industry supplies most of the raw materials. However, the mine industry induce several environmental problems such as destroy of forest, release of mine waste and acid mine drainage (AMD), subsidence of ground, noise and vibration pollution.
There are thousands of closed and abandoned mines in South Korea and most of the mines have been closed due to economic or environmental reasons during the past two decades. AMD is one of the most harmful problem among the mine's adverse effects and a common type of pollution in mining areas. AMD is extremely acidic below pH of 3 and enriched in iron, aluminum, sulfate and heavy metals such as lead, mercury, cadmium and arsenic. AMD is produced when sulfide minerals are exposed to oxygen and water. Although this AMD production reaction occurs naturally, mining can promote the AMD generation through increasing the quantity of sulfide exposed to air and water. The summarized AMD production reactions are below equations (1- 
AMD contains heavy metals and other ions since the acidity dissolve metals from minerals around mine area. AMD also works as a highway to deliver the toxic contaminants to surface water and soil environment. There are many researches and technologies to treat the harmful AMD [1] [2] [3] [4] [5] . AMD treatment techniques are usually dividend into active and passive processes. Active treatment use alkaline materials (lime, limestone, hydrated lime, soda ash, etc.) or aeration to neutralize acidity and to induce precipitation of metals [6] [7] [8] , while passive treatments employ chemical and biological processes to take place naturally [9, 10] .
Most of the current remediation technologies consider AMD as waste material, however AMD contains several metals species including value metals [8] [9] [10] [11] . There are just a few approaches to use the inorganic ions as natural resources. Both of the passive and active processes resulted in the formation of iron oxides such as ferrihydrite (Fe5HO8·4H2O), goethite (α-FeOOH), lepidocrocite (γ-FeOOH), schwertmannite [Fe16O16(OH)y(SO4)z·nH2O] and jarosite [KFe3(OH)6(SO4)2]. These secondary Fe-based oxides play important roles in reducing the adverse effect of acidic drainage by their coprecipitation of heavy metals [8] [9] [10] .
The main factors controlling the formation of secondary minerals in AMD systems are water chemistry such as pH, ionic strength, concentration of dissolved oxygen, and available surface. By controlling the water chemistry, magnetic iron oxides can be formed. Iron oxide is expected to precipitate with other toxic heavy metals such as Pb, Cd, Cu, and As. In current study, iron oxide formation and magnetic separation was tested in a real AMD from Ilkwang mine located in south east area of Korea.
The synthesized iron oxide from AMD was tested for the removal of As, Cu, and Pb from synthetic wastewater through sorption processes. The recovery rate of synthesized iron oxide was measured in varied magnetic field. Cryo-cooled Nb-Ti superconducting magnet with 100 mm room temperature bore and 600 mm of height was used as the magnetic separator [11] .
